Abstract: Using panel data from the China Health and Nutrition Survey, this study estimates the effect of the New Cooperative Medical Scheme (NCMS) on self-employment in rural China, based on a difference-in-differences method (combined with propensity score matching). Specifically, we compare employment status of the participants and non-participants groups before and after the NCMS was implemented (within the common-support region). We found that the NCMS increased a rural resident's likelihood of shifting from working for others to self-employed by 38 percentage points and that of shifting from temporarily employed to self-employed by 23 percentage points. These results suggest that apart from reducing uncertainty in future spending for the insured due to catastrophic illness, universal health insurance could also have a positive effect on the labor market, namely, that of increasing rates of self-employment.
Introduction
It has been recognized that entrepreneurship is an active promoting factor for a growing economy [1] [2] [3] [4] . Not only do entrepreneurs create new firms for themselves, but they also create new employment opportunities for others [2] . As a form of entrepreneurship, self-employment has been a sign of economic progress since China's economic reform in the 1970s. In particular, it has been found that earnings from self-employed work, in the forms of traders, merchants, and household-run businesses, etc., contributed greatly to the rapid increases in China's rural incomes in the late 1980s and 1990s [3, 4] . The incidence of self-employment can be influenced by many factors, health insurance included. As a tool to prevent the insured from falling into poverty due to serious illness, health insurance serves to reduce the uncertainty of future spending, whereby increasing savings for investments, which in turn improves the prospect of self-employment.
However, there are currently two contrasting views regarding the causal link between health insurance and self-employment. One view argues for a positive link because unemployed individuals with access to spousal health insurance are found to be more likely to become self-employed than those without [5] . The other argues for a negative link, in that people are more likely to work for companies that provide employer-sponsored insurance than to create their own business-as business owners, they would need to spend more on health care [6] [7] [8] . Although the New Rural Cooperative Medical Scheme (NCMS) has been implemented in rural China for more than a decade, which of the two views better describes its impact on entrepreneurship remains unknown. This paper fills this gap by empirically estimating the effect of NCMS coverage on the incidence of self-employment among rural Chinese residents. Using a panel dataset from the China Health and Nutrition Survey, our difference-in-differences analysis combined with propensity score matching found that NCMS enrollment increased a rural resident's likelihood of shifting from working for others to self-employed by 38 percentage points and that of shifting from temporarily employed to self-employed by 24 percentage points. Not only do these results lend empirical support to the first view discussed above, but they also suggest that apart from increasing consumption and savings for rural residents found in previous studies [9] [10] [11] , health insurance also helps to promote entrepreneurship in rural China.
Literature Review
Despite the two contrasting views regarding the causal link between health insurance and self-employment discussed above, many empirical studies, especially those conducted in the United States, found a positive link. For example, using a difference-in-differences (DD) method, Currie and Madrian (1999) found that a lack of health insurance accounts for a 25% reduction in business creation [12] . Echoing this finding, Heimb and Lurie (2011) found a positive effect of tax-based subsidies for self-employed health insurance on self-employment [13] . Moreover, Wellington (2001) found that unemployed individuals with access to their spouse's health insurance program are more likely to become self-employed than those without [5] . More specifically, the availability of spousal coverage increases the probability of an individual being self-employed by 2.3-4.6 percentage points. Based on these results, Wellington predicted that universal health coverage could increase self-employment in the workforce. Fairlie et al. (2011) also found that spousal coverage acts to enlarge the impact of health insurance on business creation: it is considerably larger for individuals with spousal coverage than for those without spousal coverage [7] . Examining this issue from a different angle, Cai and Minniti (2011) found that employer-provided health insurance is negatively correlated to the likelihood of self-employment, "locking" employees in their current jobs [8] , which implies that other types of health insurance programs (e.g., government-provided ones) may be able to create self-employment. (Note that not all studies found positive effects of health insurance on self-employment. For example, using data from 1984-1986 panels of the Survey of Income and Program Participation (SIPP), Holtz-Eakin et al. (1996) examined whether the availability of an alternative source of health insurance increases the probability of self-employment but found no significant impact [14] .) However, whether these positive impacts can be generalized to include the case of rural China is unclear, one reason being that the NCMS and most of the American programs are different in some fundamental features. In particular, unlike those employer-provided programs in the United States, the NCMS is provided by the government to the entire rural population, regardless of individuals' employment status (see below for more details). Thus, empirical scrutiny on the impact of NCMS coverage in China is needed.
To date, empirical studies linking NCMS enrollment and entrepreneurship in the context of rural China are largely non-existent. Whereas existing studies have examined the effects of NCMS enrollment on household nutrient-intake structure [9] , durable goods consumption [10] , savings [11] and labor migration [15] , none has focused on it impact on the incidence of self-employment. To the best of our knowledge, the present paper is the first to examine the impact of NCMS coverage on self-employment.
Background
The old Cooperative Medical Scheme (CMS) was established in rural China during the collective era in the 1950s. The scheme was financed at the village and commune levels, aiming to provide nearly-free preventive and curative care to farmers. However, the CMS lost its funding sources along with the collapse of China's collective system in the late 1970s [16] . Despite various attempts to rebuild a health insurance system in rural China, the majority of rural residents remained uninsured between 1985 and 2003. In particular, throughout the 1990s, less than 10% of residents and less than 20% of households in rural China had health insurance coverage [16] .
In 2002, the Chinese government approved a new initiative to gradually establish a universal health insurance program, the New Rural Cooperative Medical system, aiming to protect households from falling into poverty due to catastrophic payments that result from poor health [17] . Launched in 2003, the NCMS planned to cover 840 million residents in rural China [18] . In 2009, the Chinese government announced the goal of universal coverage of basic healthcare for all citizens by 2020, through major reforms in the public health system, medical care delivery system, health security system and pharmaceutical system [19] . Such a goal helps to enhance the already existing health insurance schemes, including the NCMS.
Compared to the old scheme, the new scheme has three distinctive features. Firstly, unlike the CMS, the enrollment of NCMS is made voluntary. To make it fairer and financially more attractive to low-income households, household contributions are supplemented by government subsidies [20] . Secondly, the new scheme is operating at the county level, rather than at the village level as in the old scheme [21] . The village-level services provided by the CMS were mostly basic ones, relying heavily on traditional Chinese medicine [16] . In contrast, under the new scheme, there is considerable heterogeneity in the specific services covered (especially out-patient and inpatient services) across counties. Finally, the NCMS requires the unit of enrollment to be households rather than individuals, in order to reduce (within-household) adverse selection that may occur at the individual level.
Upon inception, the coverage of the NCMS expanded quickly, from 3% in 2004 to 40.6% in 2006 [22] . It reached 94.2% of the targeted population in 2009 [18] and 96% in 2011 [17] . Recent research revealed that access to the NCMS has improved household consumption of durable goods [12] and has increased household savings in rural China [14] . However, whether it serves to encourage self-employment has never been examined. This paper attempts to shed some light on this issue.
Data
The data analyzed in this paper come from the China Health and Nutrition Survey (CHNS), a longitudinal project collaborated among the Carolina Population center at the University of North Carolina at Chapel Hill, the Institute of Nutrition and Food Hygiene, and the Academy of Preventive Medicine in China. Ten waves of survey were conducted between 1989 and 2014. In 1989, a multistage cluster sampling was used to select a representative sample of residents in 8 Chinese provinces, namely, Heilongjiang, Jiangsu, Shandong, Henan, Hubei, Hunan, Guangxi and Guizhou, covering some 4400 households and 20,000 individuals.
Since the NCMS was introduced in 2003 and reached nearly universal coverage in 2009, we use information on only adults in the labor force (with a total of 9020 observations) from the 2000 wave (baseline period) and the 2006 (evaluation period) to evaluate its impact. A number of sample restrictions were applied for the purpose of this paper. First, since the NCMS concerns only rural residents, we include only individuals whose residential area was classified as "rural village" or "suburban village" in the analysis-1738 observations from "city" and "town" areas were thus dropped. Second, to avoid confounding the effects of the NCMS with other health insurance programs, we further excluded 398 observations from the analysis, who were not enrolled in the NCMS but had access to other health insurance programs (including Free Medical Insurance, Workers Compensation, Insurance for Family Members, Unified Planning Medical, Health for Women and Children, and Expanded Program of Immunization for children). The final analytical sample includes 6884 observations.
To facilitate regression analysis, we subdivide one's employment status into four categories: "unemployed", "temporarily employed", "self-employed" and "working for others". Specifically, the "unemployed" category includes individuals who did not have a job but were seeking for one at the time of survey. The "temporarily employed" are those who were engaged in temporary activities, including farming activities. Only individuals who are owners of enterprises are considered to be "self-employed". A self-employed individual can be an owner-manager with employees or an independent operator with no employees. Finally, individuals who were employed but did not own the business are defined as "working for others". This category includes permanent employees of enterprises, contractors with employers and family workers.
Method
With observations from both the baseline and evaluation periods being available, we are able to estimate the impact of NCMS enrollment on self-employment using a difference-in-differences method. Consider first the single difference (SD) in individual i's employment status, Y i , before and after the NCMS started, for the treatment group:
While SD Treatment captures the impact of the NCMS, it may capture something extra, because (confounding) factors other than NCMS coverage, such as the development of or fluctuations in China's rural economy in general, may have also affected one's employment status between the baseline and evaluation periods. Yet noticing that the baseline-evaluation difference in Y i for the control group,
, is presumably not affected by the NCMS but captures the influences of "all other factors", we can subtract SD Control from SD Treatment to help eliminate the impact of those confounding factors, whereby isolating the impact of NCMS coverage. This gives rise to a difference-in-difference (DD) estimator:
This double-difference (difference-in-difference) can be estimated using a linear regression model:
where T i × P i is the interaction between the time dummy T i and the group dummy P i , u is the error term and the parameter σ captures the difference-in-differences estimate, DD, derived in Equation (2) . In estimation, a set of observed (pre-determined) characteristics X (including age, gender, ethnicity and education, etc.) is added to help control for partly the differences in the secular trend between the treatment and control groups. Equation (3) is estimated separately for individuals falling to different employment categories defined above, i.e., "working for others", "temporarily employed", and "unemployed". The dependent variable in each category is matched separately with "self-employed" (Y i = 1) and assigned the value 0 (i.e., Y i = 0). In other words, we have three different dependent variables for which we run three separate regressions.
Note that the validity of the DD estimate based on Equation (3) hinges on the validity of the standard parallel-trend assumption: that the change in Y between the baseline and evaluation periods is the same for both groups in the absence of the NCMS. To check whether this assumption is plausible, we perform a falsification test below, using two pre-NCMS data sets (from the 1997 and 2000 waves) to perform a DD analysis.
To further reduce the impacts of time-varying unobservables, we combine the DD analysis with a propensity score matching (PSM) procedure. Specifically, we first estimate a logit model predicting one's NCMS enrollment using the set of aforementioned observed characteristics X, and then perform a DD analysis on the common support constructed from the first-step estimated propensity scores. It is worth pointing out, however, that given a limited set of observed characteristics, our DD-PSM estimates may still be subject to bias due to unobserved time-varying factors.
Results
Before turning to the main result of this paper, recall that the validity of the DD, i.e., Equation (3), hinges on the validity of the parallel-trend assumption. To test it, we conduct a falsification test using observations from the 1997 and 2000 waves of the CHNS, which are both pre-NCMS periods. If the parallel-trend assumption is plausible, then a DD analysis "pretending" the 2000 wave as the post-NCMS evaluation period would yield an insignificant impact of the "fake" NCMS on self-employment. Consistent with this expectation, Table 1 indicates that the DD estimates of impacts of (fake) NCMS enrollment (i.e., coefficients on P × T) are essentially zero for all employment subcategories. This lends strong support to the parallel-trend assumption. Note: t-values in parentheses. ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.
Yet even if the parallel-trend assumption is plausible, the DD method may still be subject to bias due to time-varying unobservables. To reduce this problem, we combine our DD analysis with a propensity score matching procedure.
In the first step, we use individuals' age, gender, education and ethnicity as the matching variables. Given the relatively limited number of matching variables, we use all of these variables for all three models (Model 1: from working for others to self-employed; Model 2: from temporarily employed to self-employed; Model 3: from unemployed to self-employed). The matching is based on a 1:1 nearest neighbor matching algorithm, discussed in Abadie and Imbens (2006) [23] . For Models 1, 2 and 3, respectively, 1486, 1425 and 1339 pairs of individuals are matched. The distributions of the observed characteristics before and after matching for these models are presented in Tables A1-A4 in the Appendix A.
The main results of our DD-PSM analyses are presented in Table 2 , where odd-numbered columns report the first-step logit regressions and even-numbered ones report the associated DD-PSM results.
(For ease of comparison, we also present our DD results in Table A5 in the Appendix A). Our results indicate that enrollment in the NCMS increased a rural resident's likelihood of shifting from working for others to self-employed by 38 percentage points and that of shifting from temporarily employed to self-employed by 24 percentage points. In contrast, enrollment in the NCMS has only a statistically insignificant impact on the probability of one's shifting from unemployed to self-employed. These results suggest that individuals who work for others may have saved some share of their income in order to prepare for unexpected health shocks, and the NCMS helps reduce some income risks and precautionary savings, which in turn increases the willingness of employed individuals to create their own business. The effect is smaller for the temporarily employed, presumably because their overall income and savings are lower than those full-time employees. The NCMS has little impact for unemployed individuals, as they may have little or no savings, which renders it difficult for them to afford startup capital for their own business. Note: t-valuesin parentheses. ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.
Conclusions
This paper aims to investigate the impacts of universal health insurance on self-employment, taking the New Cooperative Medical Scheme in rural China as a case study.
Using a difference-in-differences method (combined with propensity score matching), our estimation results show that there is a sizable and statistically significant positive relationship between NCMS coverage and self-employment in rural China. Nevertheless, the impacts of NCMS coverage differ greatly for individuals in different baseline employment categories. Specifically, the NCMS has a significant effect on the temporarily employed and those working for others, while it has an insignificant effect on the unemployed. Serving as a complement to previous findings that NCMS enrollment increases rural households' consumption and savings [9] [10] [11] , our results suggest that the NCMS can also affect the development of rural labor markets. Given the many benefits that are generated by the NCMS, the government of China should strengthen its functionality and stabilize its implementation.
The findings of this study may also be relevant for developing countries in which universal health insurance has not yet been provided.
However, a note on the limitations of our study is in order. While the difference-in-differences method eliminates the influence of time invariant factors and the propensity score matching procedure reduces the problem of "selection on observables", our estimates may still be subject problems given rise by unobserved time-varying factors, such as fluctuations in the conditions of local labor markets. Caution is thus needed when interpreting our empirical results.
Before closing, we point out a number of directions for future research. First, although the NCMS is found to increase self-employment, whether it also helps stabilize one's own business remains unclear. While it is probably still too early to examine the long-run effects of the NCMS, future research should shed some light on this issue when more data become available. Second, the CHNS data do not allow us to study the impact of NCMS coverage on specific types of self-employed business (e.g., traders, merchants or household-run restaurants or stores). Yet to the extent that different businesses have different levels of profitability, future studies on the impacts of NCMS coverage on the creation of specific forms of self-employed businesses, as well as the associated profits, could be useful for assessing the economic benefits generated by the NCMS more fully.
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